Stair negotiation poses a substantial physical demand on the musculoskeletal system and this 3 challenging task can place individuals at risk of falls. Peripheral arterial disease (PAD) can 4 cause intermittent claudication (IC) pain in the calf and results in altered gait mechanics during 5 level walking. However, whether those with PAD-IC adopt alternate strategies to climb stairs 6 is unknown. Twelve participants with PAD-IC (six bilateral and six unilateral) and 10 healthy 7 controls were recruited and instructed to ascend a five-step staircase whilst 3D kinematic data 8 of the lower-limbs were recorded synchronously with kinetic data from force plates embedded 9 into the staircase on steps two and three. Limbs from the unilateral group and both limbs from 10 the bilateral claudicants were categorised as claudicating (N=18), asymptomatic (N=6) and 11 control (N=10). Claudicants walked more slowly than healthy controls (trend; P=<.066). Both 12 claudicating-and asymptomatic-limb groups had reduced propulsive GRF (P=.025 and P=.002, 13 respectively) and vertical GRF (P=.005 and P=.001, respectively) compared to controls. The 14 claudicating-limb group had a reduced knee extensor moment during forward continuance 15 (P=.060), ankle angular velocity at peak moment (P=.039) and ankle power generation 16 (P=.055) compared to the controls. The slower gait speed, irrespective of laterality of 17 symptoms, indicates functional capacity was determined by the limitations of the claudicating 18 limb. Reduced ankle power generation and angular velocity (despite adequate plantarflexor 19 moment) implies velocity-dependent limitations existed in the calf. The lack of notable 20 compensatory strategies indicates reliance on an impaired muscle group to accomplish this 21 potentially hazardous task, highlighting the importance of maintaining plantarflexor strength 22 and power in those with PAD-IC.
were recruited from a local outpatient vascular clinic. Male and female participants aged 23 between 55-80 years diagnosed with Grade 1 Chronic Limb Ischemia 29 with an arterial different. The functional consequences may also differ therefore we believe this method of 1 investigation is justified. Control participants also undertook the exercise protocol to determine 2 ABPI values, to confirm the absence of PAD-IC. For brevity, only the dominant limb of the 3 control participants, determined through a ball-kicking task, is presented. Freedom marker set 30 . Functional movements were used to define the hip joint centre 31 .
11
Participants were asked to ascend a custom-made five-step wooden staircase (step height; 12 20cm, step tread; 25cm, step width; 80cm) in a step-over-step manner. The staircase was 13 instrumented with force plates embedded into steps two and three (step 5 being the top landing), 14 and the top landing of the staircase was 1 metre in length. A 3m walkway in-front of the 15 staircase allowed for steady-state level gait speed to be reached prior to stair ascent. The 1m 16 top landing also allowed approximately two steps to be taken after participants ascended the 17 staircase to avoid participants stopping on the last step. The staircase was equipped with a 18 safety handrail and participants were instructed to use it only when necessary. Even light 19 handrail influences lower limb kinetics during stair ascent 32 therefore, trials in which the 20 participant used the handrail were excluded from further analysis. Our staircase has previously 21 been shown to be rigid with negligible artefact or power lost from the force plate signals at 
